Examination was made of age and sex structure, body weight and reproduction, and also of lactic dehydrogenase activity (LDH) in tissues of the skeletal muscles, heart, liver and kidneys of Apodemus agrarius It was found that there were more young individuals in the town park (Wroclaw) and 2. living in cultivated fields outside the city boundaries. It was found that three were more young individuals in the town park and that their body weight was greater than in the suburban population. The spring predominance of males over femaels was more marked in the suburban population. LDH activity was greatest in muscles and lowest in the heart and kidneys, and in spring was significantly greater in the tissues of females than in males. No difference in LDH activity between the two study populations was shown to occur, only dependence on sex and age of the animals and the season of their capture.
INTRODUCTION
Urbanization processes characteristic of contemporary civilisation bring about important changes in the composition and structure of theriofauna. Many species of mammals desert highly urbanized areas, while a few remain and adapt themselves to their changed living conditions. Andrzejewski et al, (1978) showed that as urbanization proceeds it is followed by impoverishment of the rodent community, together with simultaneous increase in the domination of one species only, Apodemus agrarius. This species occurs very commonly in urban ecosystems, even in central parts of towns. The process of adaptation to urban conditions, termed by Andrzejewski et al., (1978) synurbanization, causes changes in age and sex structure, in body weight, in size and shape of skulls and also in diet (Andrzejewski et al., 1978 ; Babińska-Werka & Garbarczyk, 1981; Sikorski, 1982) . It would therefore appear likely that conditions for the existence of this species in towns may also cause changes (3) in metabolism, which might be expressed in, inter alia, a change in the amount of some enzymes in cells.
It was therefore decided to ascertain in what way urbanization processes affected a population of A. agrarius in respect of its age and sex structure, body weight, reproduction and also the behaviour of lactic dehydrogenase (LDH) activity in the animals' organs under the conditions of the large town of Wroclaw. In order to do this comparison was made of two populations: one from the centre of Wroclaw and the other, as the control, from fields outside the town limits. Investigation was made to determine to what degree LDH level depended on age, body weight and sexual activity of the individuals in the two populations. Among the fields of rape, wheat and fodder mixtures, where the mice were caught, there was a spinney composed of the following bushes: Prunus spinosa, Ro:a cc.nina and Crataegus sp.
DESCRIPTION OF THE STUDY AREAS

MATERIAL AND METHODS
The studies were carried out in two seasons: spring -end of April until June 20th and autumn -from mid-September to November 5th. The mice were caught in the fields by means of live-traps arranged in trapping lines, which functioned for about one week on the given site, and were then transferred to a different place. The traps were arranged in lines every 15 m. In the park and cemetery the traps were set out at random on account of the mosaic character of the vegetation.
A total of 597 representatives of Apodemus agrarius (Pallas, 1771) were caught, 326 of which were males and 271 females. The mice were killed by severing the spinal cord, and were then weighed, measured and dissected to determine re productive activity and to excise the heart, kidneys, liver and skeletal muscles. The age of the animals was defined by means of analysis of eye lens dry weight (Adamczewska-Andrzejewska, 1973). The prepared organs were stored at a temperature of -20°C. Tissue homogenates made with two volumes of cold 0.1 M phosphate buffer with pH 7.5, were centrifuged for 30 minutes at 12,000 Xg at 4°C. LDH activity was determined by King's method (1965), taking as a unit of enzymatic activity the amount of (.imol reacted pyruvate for 1 minute under test conditions. The results are expressed in the units/g of tissue.
On account of the relatively small number of mice caught in the cemetery and park these animals have been treated jointly as one urban population -the park (P). The previous analysis of the material collected did not reveal any significant differences, either morphometrical or in the level of the enzyme examined, between the mice in these two ecosystems. An additional argument justifying combination of the material was the similar composition of the vegetation in the two study areas and the fact that the cemetery was situated not far from Szczyt nicki Park. The results obtained were analyzed statistically, mean values compared by means of the t-Student test for independent groups, with confidence level ^0.05.
RESULTS
Description of Populations of Apodemus agrarius
Age Structure
Three age classes were distinguished, applying them to generations of animals born during different periods of seasonal reproduction. Young individuals caught in June were divided as follows: class I -mice born in early spring (from 1-3 months old), class II -mice from 4-6 months old in June, Class III -the oldest mice -old adults over 6 months old.
Mice caught in October were also divided into three age classes: class I -mice of the autumn generation (1-2 months old), class II -mice of the summer generation (3-5 months old) and class III -mice born before the winter or born in winter and spring (over 6 months old).
The pattern of age structure in spring differed in the two populations ( Fig. 1) . The percentage of the youngest mice, i.e. born in spring (with the exception of 1980) was greater in the park than in the fields. These differences were not so great in any of the other age classes in any season. It can be seen from Table 1 that the urban population was always younger in spring than the field population, although these differences were not statistically significant. Analysis of sex ratio showed that males predominated in both populations in spring, and in the urban population also during the autumn period, except for 1978 (Table 2) , although these differences are statistically significant only in certain years. 
Reproduction
Assuming that certain relations may occur between sexual activity and LDH level, as in the case of Microtus arvalis (Wolariska & Kubicz, 1981) , distinction was made between: 1 -sexually immature females and 2 -sexually mature females. The latter were further divided into: gestating, lactating and with fresh placental scars. Males were divided into sexually active and inactive.
The percentage of animals in these classes differed in the two populations, which points to different intensity of reproduction processes (Fig. 2) .
All groups of females occurred in spring in both the park and fields, but except for 1977, gestating females predominated in the park and females otherwise sexually active in the fields. Sexually active males were in the majority, and it was only in 1977 and 1980 that a small percentage was formed by sexually inactive males.
In autumn there was usually a higher percentage of sexually immature females in the urban population than in the fields. Sexually mature females also formed a considerable percentage, although gestating females were found among them only in 1977. Sexually active males occurred in each year, but the percentage was small, while the remainder were sexually inactive.
Body Weight
The body weight of different individuals forms one of the characters indicating the population's living conditions. The mean body weight of all individuals in the two populations was very similar (Table 3) and no statistically significant differences were found (p>0.05). Table 3 Average body weight of all field mice examined (g). Table 4 Average body weight of adult males (g). Adult males (^5 months) from the park were far heavier in autumn than males from the fields (Table 4) . Although statistically significant differences were found only in the autumn of 1979 (p<0.05), this is also one of the regularities occurring in the study populations of A. agrarius.
Park
LDH Activity
LDH Activity Level in Different Organs
Mean LDH contents in the field mouse organs examined are given in Tables 5-7 , from which it can be seen that LDH activity is on a similar level in the heart and kidneys, of 260-460 units/g of tissue, from 400-550 in the liver, whereas the activity of this enzyme in muscles was very high and fluctuated within limits of about 750-1000 units/g of tissue. Examination was made of the relations between LDH level in different organs and body weight, sexual activity, age and season. It was found that the activity of this enzyme is correlated with the above parameters, chiefly during autumn in females from the urban population and males from the field population. In spring the sexual activity of females in the park is correlated with LDH in the muscles r= 0.3648 (p<0.05) and with LDH in the liver -r= 0.3789 (p<0.05), whereas in -autumn body weight is correlated with LDH in the heart, r=5171 (p<0.01), with LDH in the kidneys r= 0.3917 (p<0.05) and with LDH in the muscles, r= 0.5670 (p<0.01) but age is correlated with LDH in the muscles only, r=4515 (p<0.01). No relation between LDH level and the above parameters was found for males in the park or females from the fields. A strong correlation was found in males from the fields in spring between LDH in the muscles and body weight, r= 0.4473 (p<0.01), sexual activity r= 0.4262 (p<0.01) and age, r= 0.4378 (p<0.01), whereas in autumn LDH in the heart was correlated with sexual activity -r= 0.3617 (p<0.05) and with age, r= 0.5118 (p<0.01), but LDH in the kidneys was correlated with age only, r= 0.5118 (p<0.05).
Differences between LDH Activity in Males and Females
It can be seen from Table 5 that it was only in spring that LDH level was higher in females than in males in all the organs examined. In mice living in the urban park differences in LDH level between males and females were more clearly expressed and appeared in all four organs examined, while in muscles they were manifested even in autumn.
Further analyses were made separately for males and females.
Relation between LDH Activity and Season
It is clear from Table 6 that LDH activity in the various organs of males is not subject to any great seasonal variations. In autumn it is maintained on a level similar to that in spring, in both the urban and field population. Unlike males, LDH activity in females in both populations depends to a considerable degree on the season. In spring the level of this enzyme in the organs examined was higher than in autumn, differences in LDH activity being most significant in the liver.
Differences between Populations
It can be seen from Table 7 that LDH activity in the field males' organs was higher in both seasons than in the park males, although these differences (with the exception of muscles, p<0.05) are not statistically significant. The activity of this enzyme in field females in spring is, however, lower (except for the kidneys) than in the park females. In autumn a similar direction in changes is very clearly manifested only in muscles and liver, but these differences are not statistically significant (p>0.05).
DISCUSSION
The description of the Apodemus agrarius populations in the Szczytnicki Park and in cultivated fields provides confirmation of the earlier observations made by Andrzejewski et al., (1978) of the populations living in the centre of Warsaw and its surrounding districts. Population density has not been taken into consideration in the present studies, since our earlier observations of Microtus arvalis (Wolańska & Kubicz, 1981) failed to reveal any relation between LDH level in these rodents and their population density. Our studies have also shown that in the Wroclaw population, in the same way as in the Warsaw population, there are greater numbers of young mice in spring than in the population outside the city limits. In both populations we found numerical the field than in the urban ecosystem. The domination of this sex in predominance of males in spring, which was considerably greater in A. agrarius was described earlier by Haitlinger (1968) , Pelikan (1965) and Andrzejewski et al., (1978) . In the opinion of these authors it is greater in spring as a result of the males' greater activity and consequently the greater likelihood of their being caught in traps, or as the result of sex disproportion in the population due to difference in mortality between males and females.
No data have been found in literature, apart from Andrzejewski et al., (1978) on winter reproduction of Apodemus agrarius. We found several cases of births in winter in our material, in both the urban and field population (Fig. 1) . Andrzejewski et al., (1978) also showed that the body weight of adult males is greater in the urban population than in other populations. The results of our studies only partly agree with this, since the body weight of adult males in the Wroclaw population is greater in autumn only, but this discrepancy may be due to differences in the number of individuals examined. This phenomenon may be explained by, inter alia, differences in diet, which is richer in calories in the city parks (Babinska-Werka, 1981). It has also been shown that plant food predominated over animal food in the stomachs of mice in suburban areas, whereas food of animal origin formed a considerable proportion of the diet of mice in urban park areas (Babinska-Werka & Garbarczyk, 1981). A change in diet also affects enzymatic activity and may be the main cause of certain differences in LDH activity. Direct comparison of LDH Level in animals from the urban and field populations did not reveal statistically significant differences, except in the case of muscles -p<C0.05, but distinct intrapopulation differences were shown to exist between males and females which were particularly clearly manifested in the urban population. Greater and statistically significant LDH activity was found in females in spring than in males, whereas in the field population these differences were smaller, although also statistically significant. It is unlikely that this was related with the reproductive activity of females, since LDH activity was the same in females in both the urban and field population (Table 7) . Seasonal differences in enzymatic activity, which were also statistically significant, intensified in the urban population. Irrespective of differences in enzymatic activity, LDH activity was observed to be lower in the muscles of males in the urban population than in the field population, which may have been due to the lesser activity of males (moving about over smaller distances in the isolated habitat of the park).
Examination of LDH activity in the organs of A. agrarius from natural populations showed beyond doubt that the level of this enzyme in the given organ depends on sex, age and season of the year, the degree of this dependence being conditioned by habitat factors.
The results of our studies showed that the A. agrarius population in intensively urbanized areas differs in respect of age structure, body weight, sex structure and also intensity of reproduction processes from populations living at a distance from urban habitats. Although such differences were frequently statistically non-significant, they nevertheless indicate the direction of changes taking place due to the influence of different habitat factors.
In addition the urban population is characterized by more intensive intrapopulation differences, expressed in LDH level in females and males, and also at different seasons of the year. It was thus established that adaptational changes are reflected in both population structures and in the metabolism of Apodemus agrarius.
